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Introduction {#onco13232-sec-0006}
============

Despite a spate of recent drug approvals with novel mechanisms of action, traditional cytotoxic chemotherapy remains a frequent and guideline‐recommended practice in the treatment of metastatic breast cancer (mBC) [1](#onco13232-bib-0001){ref-type="ref"}, [2](#onco13232-bib-0002){ref-type="ref"} Although hormonal, targeted, and immuno‐oncology (IO) drugs have become recommended first‐line (1L) therapy in pathologically defined subsets of mBC, multiple lines of chemotherapy‐only treatment (COT) remain common for a considerable number of patients with mBC. These patients are typically symptomatic, are "triple‐negative" (estrogen, progesterone, and human epidermal growth factor receptor‐2 \[HER2\]/*neu* negative), have progressive bone and/or visceral disease, or have become refractory to endocrine therapy [3](#onco13232-bib-0003){ref-type="ref"}. The use of combination chemotherapy to rapidly reduce cancer burden may be warranted in a minority of patients experiencing significant and/or life‐threatening symptoms; however, sequential single‐agent chemotherapy is the guideline‐recommended standard of care because of lower risk of toxicity, better quality of life, and noninferiority in survival [4](#onco13232-bib-0004){ref-type="ref"}.

Randomized controlled trials (RCTs) have demonstrated superiority of novel targeted therapies in 1L over traditional cytotoxic chemotherapy across all patients with mBC with specific mutations or markers including HER2 targeted drugs for HER2‐positive (HER2+) patients and cyclin‐dependent kinase (CDK) 4/6 inhibitors in combination with aromatase inhibitors (and fulvestrant) for hormone receptor‐positive (HR+) patients [5](#onco13232-bib-0005){ref-type="ref"}, [6](#onco13232-bib-0006){ref-type="ref"}. Most recently, programmed cell death ligand 1 (PD‐L1) inhibitors in combination with chemotherapy have demonstrated superiority for patients with triple‐negative mBC (TNmBC) [7](#onco13232-bib-0007){ref-type="ref"}. A similar standardized approach to treatment selection following 1L disease progression has not been derived by clinical trial or consensus. Such a task is complicated by the more than 60 approved single‐agent and combination regimens listed as treatment options for palliative intent chemotherapy of mBC [8](#onco13232-bib-0008){ref-type="ref"}. The pivotal RCTs leading to U.S. Food and Drug Administration approvals of this extensive list of single and combination agents evaluated a variety of clinical endpoints in heterogeneous populations of patients with mBC (e.g., extent of prior therapy) [9](#onco13232-bib-0009){ref-type="ref"}, [10](#onco13232-bib-0010){ref-type="ref"}, [11](#onco13232-bib-0011){ref-type="ref"}, [12](#onco13232-bib-0012){ref-type="ref"}, [13](#onco13232-bib-0013){ref-type="ref"}. The result of this gap in evidence‐based medicine (EBM) is that providers must rely on their personal experience and training, without an objective referee, to make treatment selections. This in turn contributes to significant variances in patterns of care and sequencing of palliative therapy of mBC.

All stakeholders (patients, providers, and payers) espouse preference for EBM when determining a treatment approach. EBM can result in better outcomes, including increased efficacy, lower toxicity, higher quality of life, and reduced health care costs [14](#onco13232-bib-0014){ref-type="ref"}, [15](#onco13232-bib-0015){ref-type="ref"}, [16](#onco13232-bib-0016){ref-type="ref"}. Outside of RCTs, comparative effectiveness research using real‐world data to inform EBM has particular resonance in the current period of transition to a value‐based care paradigm. Our objective was to analyze the contemporaneous use of palliative chemotherapy in mBC, in aggregate and by mBC subtype, to understand use of single‐agent versus combination chemotherapy, specific drug and regimen preferences, and the effectiveness of respective single agents to each other and versus combination chemotherapy across all lines of palliative therapy among real‐world female patients with mBC.

Materials and Methods {#onco13232-sec-0007}
=====================

Administrative Claims Database {#onco13232-sec-0008}
------------------------------

We conducted a retrospective cohort study using payer claims data from the Symphony Health\'s Integrated Dataverse. The database integrates data from physician practices, pharmacies, and hospitals for a broad longitudinal view of a patient\'s disease history, treatment patterns, and health care resource use. Initially, any woman with a diagnosis of mBC receiving at least one single‐agent or combination chemotherapy between January 1, 2013, and December 31, 2017, was selected. The database followed patients through October 31, 2018, providing at least 10 months of follow‐up for all patients. More specifically, the following rules were applied to identify the analytical study cohort: (a) female; (b) a minimum of one nondiagnostic claim for breast cancer (International Statistical Classification of Diseases and Related Health Problems \[ICD\]‐9/10 codes: 174.x, D05.x, D24.x, D48.6x, C50.x); (c) a minimum of one claim for distant metastases (ICD‐9/10 codes: 196.1--196.2, 196.5, 196.8, 197.0--197.8, 198.0--198.1, 198.3--198.8, 198.82, 198.89, or 199.0, C77.x, C78.x, C79.x); (d) continuous medical and/or pharmacy claims 6 months pre‐ and 6 months postdiagnosis; and (e) use of single‐agent or combination chemotherapy in at least one line of therapy (LOT). Patients with a claim for any other primary malignancy prior to the date of initial breast cancer diagnosis and those with a claims activity gap more than 24 months after the initiation of any line of chemotherapy were excluded from analysis, as they may have received care outside of the database catchment area.

All regimens prescribed after the diagnosis of metastatic disease were considered. LOT determination was made by identifying the first claim for any systemic therapy after the metastatic diagnosis (i.e., 1L). Neoadjuvant and/or adjuvant therapies were not considered a LOT. Claims for drugs occurring within 30 days of each other were considered combination therapy. Only regimens containing cytotoxic chemotherapy drugs were considered COT; a patient prescribed a cytotoxic chemotherapy in combination with any targeted therapy was not considered COT. The LOT was increased if there was an addition of a new agent (after 30 days), discontinuation of an agent in a regimen for greater than 60 days, or a gap (no claims for the agent or agents) of more than 90 days.

Analyses {#onco13232-sec-0009}
--------

Only patients who had received at least one line of COT were included in analysis. Based on all observed regimens used for each patient, the patient was classified into one of four mutually exclusive mBC subtypes: HR+/HER2+, HR+/HER2‐negative (HER2−), HR−/HER2+, and TNmBC. Patients were classified as HR+/HER2− if at any time they received an aromatase inhibitor, selective estrogen receptor modulator, estrogen antagonist, luteinizing hormone‐releasing hormone analog, CDK 4/6 inhibitor, and/or mammalian target of rapamycin. Patients were described as HR−/HER2+ if at any time they received a selectively targeted HER2 receptor pathway antagonist. Patients were described as HR+/HER2+ if they received both agents previously described as HR+ or HER2+ independently or in combination in any LOT. Patients described as TNmBC never received any HR+ or HER2+ agents in any LOT.

The effectiveness of chemotherapy regimens was assessed using time to next treatment (TNT) as a proxy for progression‐free survival (PFS) [17](#onco13232-bib-0017){ref-type="ref"}. TNT was defined from the first claim for a regimen in any LOT until the first claim for the next LOT minus one day. TNT was calculated using the Kaplan‐Meier method to account for variable follow‐up. If no next LOT was observed, the patient was censored on their last date of treatment in the observed line. As death or a date of death cannot be determined in administrative claims databases, patients who may have died and therefore did not receive a subsequent LOT were considered censored on their last date of treatment in the LOT.

Results {#onco13232-sec-0010}
=======

Study Cohort Characteristics {#onco13232-sec-0011}
----------------------------

A total of 39,790 patients with any claim for breast cancer during the index period from January 1, 2013, to December 31, 2017, were identified. Of those, 12,381 had a claim for distant metastatic disease and initiated any systemic therapy. Of these, 3,777 (30.5%) received at least one COT in any LOT. The remaining 8,604 patients (69.5%) had received only endocrine or a targeted agent or chemotherapy in combination with these agents across all observed LOTs during the follow‐up period and were excluded from this analysis.

Of those patients who had received at least one COT LOT, 3,777 patients received 1L, 2,433 received second‐line (2L), and 1,431 received third‐line (3L) or greater. The majority (54%) were classified as TNmBC, with an additional 35% classified as HR+/HER2−, 7% as HR+/HER2+, and 4% as HR−/HER2+. Among all patients in the study cohort, the mean age at mBC diagnosis was 59.9 years (SD = 12.0), and the majority (63%) had commercial or employer‐sponsored health plans at the time of diagnosis (followed by Medicare \[24%\] and Medicaid \[6%\]) and resided in the Western U.S. (33%, with 27% from the South, 22% from the Northeast, and 18% from the Midwest). The mean follow‐up duration from mBC diagnosis was 25.8 months (SD = 18.2). The median number of LOTs received was 2 and the mean was 2.3 (SD = 1.4); 35.6% had received only 1L during the follow‐up period, 26.5% received 1L and 2L, and 17.2% received 3L or greater. A total of 5,586 individual COT LOTs were counted during the follow‐up period among the 3,777 patients. Of the 3,777, a total of 3,013 (79.8%) received COT in 1L.

Treatment Patterns {#onco13232-sec-0012}
------------------

Across all 5,586 unique COT LOTs, 66.5% were single‐agent and 33.5% were combination chemotherapy (Table [1](#onco13232-tbl-0001){ref-type="table"}). The lowest proportion of single‐agent chemotherapy use was 55.0% in 1L, whereas in LOTs 2--5, at least 79.7% of COT was single‐agent. Only in the sixth line (97 patients) was this trend reversed, with 62.2% of patients receiving single‐agent chemotherapy among those who received COT. By mBC subtype, the proportion of single‐agent compared with combination chemotherapy across all observed LOTs was highest in the TNmBC group, at 68.1%, and lowest in the HR−/HER2+ group, at 61.7% (Table [1](#onco13232-tbl-0001){ref-type="table"}). Combination chemotherapy was most frequently used in 1L among HR+/HER2+ patients at 63.7% compared with 61.3% among HR+/HER2−, 55.4% among HR−/HER2+, and 37.1% among patients with TNmBC.

###### 

Proportion of patients receiving single‐agent and combination chemotherapy (considering COT) by LOT and metastatic breast cancer subtype

  LOTs in the metastatic setting   Single chemo, *n* (% of COT)   Combo chemo, *n* (% of COT)
  -------------------------------- ------------------------------ -----------------------------
  All patients                                                    
  Total LOTs                       3,712 (66.5)                   1,874 (33.5)
  1L                               1,658 (55.0)                   1,355 (45.0)
  2L                               1,030 (79.7)                   263 (20.3)
  3L                               506 (83.1)                     103 (16.9)
  4L                               274 (80.8)                     65 (19.2)
  5L                               147 (83.5)                     29 (16.5)
  6L                               97 (62.2)                      59 (37.8)
  TNmBC                                                           
  Total LOTs                       2,100 (68.1)                   982 (31.9)
  1L                               1,276 (62.8)                   755 (37.1)
  2L                               527 (77.6)                     152 (22.4)
  3L+                              297 (79.8)                     75 (20.1)
  HR+/HER2−                                                       
  Total LOTs                       1,253 (64.3)                   696 (35.7)
  1L                               312 (38.7)                     494 (61.3)
  2L                               407 (83.6)                     80 (16.4)
  3L+                              534 (81.4)                     122 (18.6)
  HR+/HER2+                                                       
  Total LOTs                       230 (66.5)                     116 (33.5)
  1L                               37 (36.3)                      65 (63.7)
  2L                               47 (79.7)                      12 (20.3)
  3L+                              146 (78.9)                     39 (21.1)
  HR−/HER2+                                                       
  Total LOTs                       129 (61.7)                     80 (38.3)
  1L                               33 (44.6)                      41 (55.4)
  2L                               49 (72.1)                      19 (27.9)
  3L+                              47 (70.1)                      20 (29.9)
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Abbreviations: IL, first‐line; 2L, second‐line; 3L, third‐line; 4L, fourth‐line; 5L, fifth‐line; 6L, sixth‐line; COT, chemotherapy‐only treatment; HR, hormone receptor; LOT, line of therapy; TNmBC, triple‐negative metastatic breast cancer.

The most frequently prescribed single‐agent (of all single‐agent LOTs) was capecitabine (23.7%), followed by eribulin (12.6%), nab‐paclitaxel (12.5%), gemcitabine (9.9%), and paclitaxel (9.7%; Table [2](#onco13232-tbl-0002){ref-type="table"}). Capecitabine was the most commonly prescribed single‐agent of choice in 1L through fifth‐line, with nab‐paclitaxel second most common in 1L, paclitaxel in 2L, and eribulin in 3L or greater. In the sixth line, eribulin was the most frequently prescribed (17%). For combination chemotherapy, cyclophosphamide plus doxorubicin (AC) was the most common in 1L (37.2%; for all chemotherapy in 1L), followed by carboplatin plus gemcitabine (16.1%) and docetaxel and cyclophosphamide (TC) (14.3%). In 2L and 3L and greater, carboplatin plus gemcitabine was the most commonly prescribed regimen (27.8% in 2L and 25.0% in 3L or greater).

###### 

Top five most frequent single‐agent and combination chemotherapy of COT across all LOTs and by individual LOTs

  All COT LOTs   1L     2L                3L and greater                                                                                                                                     
  -------------- ------ ----------------- ---------------- ----------- ------ -------------------- ------ ----------- ------ ------------------- ------ ----------- ------ ----------------- ------
  All patients                                                                                                                                                                               
  cape           23.7   AC                31.2             cape        27.9   AC                   37.2   cape        20.8   carbo+gem           27.8   cape        19.9   carbo+gem         25.0
  eribulin       12.6   carbo+gem         18.9             nab pac     12.4   carbo+gem            16.1   pac         18.6   AC                  21.7   eribulin    17.6   AC                9.4
  nab pac        12.5   TC                11.0             carbo       10.4   TC                   14.3   eribulin    13.6   cyclo+fluor+MTX     5.3    nab pac     12.7   cyclo+fluor+MTX   7.0
  gem            9.9    carbo+pac         5.9              gem         10.1   carbo+pac            7.3    nab pac     12.5   carbo+docet         4.6    gem         11.6   carbo+docet       3.9
  pac            9.7    cyclo+fluor+MTX   4.3              pac         9.5    cyclo+fluor+MTX      3.6    gem         7.9    carbo+pac           4.2    lipo doxo   11.5   carbo+nab pac     3.5
  TNmBC                                                                                                                                                                                      
  cape           20.0   AC                21.5             cape        28.1   carbo+gem            26.8   cape        21.1   carbo+gem           36.5   eribulin    20.9   carbo+gem         33.3
  eribulin       13.2   carbo+gem         27.4             nab pac     11.5   AC                   24.4   eribulin    17.2   AC                  17.1   cape        12.5   cyclo+fluor+MTX   10.7
  nab pac        10.8   TC                6.8              carbo       11.4   carbo+pac            9.8    nab pac     14.1   carbo+docet         4.4    gem         11.8   AC                9.3
  gem            9.7    carbo+pac         7.9              gem         10.7   TC                   8.5    pac         9.8    cyclo+fluor+MTX     4.4    nab pac     10.8   carbo+docet       5.3
  pac            6.5    cyclo+fluor+MTX   4.0              eribulin    10.6   carbo+docet          3.7    gem         9.1    carbo+pac           3.9    vin         10.4   carbo+nab pac     2.7
  HR+/HER2−                                                                                                                                                                                  
  cape           26.2   AC                40.2             cape        26.1   AC                   51.6   pac         44.9   AC                  32.3   cape        19.7   carbo+gem         26.2
  eribulin       11.5   TC                17.8             pac         20.2   TC                   23.6   cape        16.1   carbo+gem           11.3   eribulin    17.0   cyclo+fluor+MTX   8.2
  nab pac        14.7   carbo+gem         9.0              nab pac     15.2   TC + doxo            4.4    nab pac     8.7    carbo+pac           6.5    lipo doxo   13.7   AC                6.6
  gem            9.8    cyclo+fluor+MTX   5.6              gem         7.5    cyclo+fluor+MTX      4.4    docet       5.9    carbo + nab pac     6.5    nab pac     13.1   carbo+nab pac     5.7
  pac            17.1   carbo+pac         3.3              docet       7.1    carbo+pac            3.5    lipo doxo   4.7    cyclo+fluor+MTX     6.5    gem         11.4   carbo+docet       5.0
  HR+/HER2−                                                                                                                                                                                  
  cape           44.0   AC                59.6             cape        40.7   AC                   73.8   cape        45.0   Cyclo+epiru+fluor   50.0   cape        32.9   carbo+gem         12.8
  eribulin       11.4   carbo+gem         5.6              gem         14.8   TC                   9.5    pac         20.0   carbo+nab pac       12.5   nab pac     18.5   AC                12.8
  nab pac        20.2   TC                9.0              nab pac     14.8   carbo+pac            4.8    nab pac     10.0   TC + doxo           12.5   eribulin    13.7   carbo+docet       \<1
  gem            14.0   carbo+pac         3.4              docet       11.1   cape + ixabepilone   2.4    carbo       5.0    AC                  12.5   gem         13.7   gem+nab pac       \<1
  pac            5.2    carbo+docet       3.4              pac         7.4    carbo+docet          2.4    docet       5.0    gem+vin             12.5   lipo doxo   8.2    nab pac           \<1
  HR−/HER2+                                                                                                                                                                                  
  cape           41.8   AC                45.2             cape        30.3   AC                   53.7   cape        39.1   AC                  41.7   cape        29.8   AC                20.0
  eribulin       14.6   carbo+gem         13.7             pac         18.2   carbo+pac            12.2   lipo doxo   13.0   carbo+docet         25.0   eribulin    14.9   carbo+gem         10.0
  nab pac        11.7   TC                5.5              nab pac     15.2   carbo+gem            9.8    docet       8.7    cyclo+fluor+MTX     25.0   lipo doxo   10.6   cape+nab pac      10.0
  gem            6.8    carbo+pac         6.8              carbo       12.1   TC                   9.8    pac         8.7    cape+eribulin       12.5   gem         6.4    cisplatin+gem     5.0
  pac            8.7    cyclo+fluor+MTX   2.7              lipo doxo   6.1    Cyclo+epiru          4.9    nab pac     8.7    cisplatin+gem       0.6    vin         6.4    carbo+lipo doxo   \<1
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Abbreviations: AC, doxorubicin and cyclophosphamide; carbo, carboplatin; COT, chemotherapy‐only treatment; gem, gemcitabine; cape, capecitabine; cyclo, cyclophosphamide; cis, cisplatin; docet, docetaxel; doxo, doxorubicin; erib; eribulin; fluor, fluorouracil; HR, hormone receptor; lipo, liposomal; LOT, line or therapy; MTX, methotrexate; nab pac, nab paclixatel; pac, paclitaxel; TC, docetaxel and cyclophosphamide.

Time to Next Treatment {#onco13232-sec-0013}
----------------------

Across all LOTs, the median TNT for single agents was 5.3 months (95% confidence interval \[CI\], 5.1--5.6), significantly longer (*p* \< .0001) than combination therapy at 4.1 months (95% CI, 3.9--4.4; Fig. [1](#onco13232-fig-0001){ref-type="fig"}). When comparing TNT by LOT, the median TNT was significantly longer for single‐agent in 1L but not 2L. By regimen, the median TNT for capecitabine was 8.4 months (95% CI, 7.4--9.5) compared with 4.8 months for eribulin (95% CI, 4.4--5.3) and 5.3 months for nab‐paclitaxel (95% CI, 4.6--6.1). The median TNT for capecitabine was significantly longer in comparison to each of these single agents in each LOT and to all combination regimens in each LOT (*p* \< .001).

![Time to next treatment (months) from the start of a LOT across single and combination chemotherapy agents using Kaplan‐Meier estimates.Abbreviations: 1L, first‐line; 2L, second‐line; 3L, third‐line; LOT, line of therapy.](ONCO-25-319-g001){#onco13232-fig-0001}

TNT in 3L or greater was compared to illustrate differences by regimen in the most common setting in which cytotoxic chemotherapy is used (Table [3](#onco13232-tbl-0003){ref-type="table"}). The median TNT for the most frequently prescribed agents in 3L or greater were (in order of frequency of use): capecitabine = 6.2 months (95% CI, 5.6--7.1); eribulin = 3.9 months (95% CI, 3.3--4.6); nab‐paclitaxel = 6.2 (95% CI, 4.8--7.4); gemcitabine = 3.6 months (95% CI, 2.8--4.8); and liposomal doxorubicin = 3.9 months (95% CI, 3.4--6.2). Comparing these agents, capecitabine and nab‐paclitaxel demonstrated a significantly longer median TNT when compared with the aggregate of the remaining single agents (*p* \< .041 and *p* \< .049, respectively; Table [3](#onco13232-tbl-0003){ref-type="table"}). Similarly, these were the only two agents that demonstrated significance when compared with 3L or greater combination therapies in which the median TNT was 3.3 months (95% CI, 2.8--4.3; *p* \< .001 and *p* \< .002, respectively).

###### 

Median TNT (95% CI) in months for the most frequently received chemotherapy agents in 3L or greater compared with all other single agents received in 3L or greater

  Chemotherapy agents     3L and greater regimen (left‐hand column)   All other 3L and greater single‐agent chemotherapy[a](#onco13232-note-0004){ref-type="fn"}   
  ----------------------- ------------------------------------------- -------------------------------------------------------------------------------------------- ------
  Capecitabine            6.2 (5.6--7.1)                              4.4 (3.9--4.8)                                                                               .041
  Eribulin                3.9 (3.3--4.6)                              4.8 (3.1--5.7)                                                                               .110
  Nab‐paclitaxel          6.2 (4.8--7.4)                              4.4 (3.9--4.9)                                                                               .049
  Gemcitabine             3.6 (2.8--4.8)                              4.8 (4.3--5.3)                                                                               .144
  Liposomal doxorubicin   3.9 (3.4--6.2)                              4.6 (4.1--5.2)                                                                               .898
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Median for all other single agents does not include the comparison regimen listed in the left‐hand column.

*p*‐value compares most common regimen median TNT to the median TNT of all other single agents used in 3L or greater by log‐rank test.

Abbreviations: CI, confidence interval; 3L, third‐line; TNT, time to next treatment.

Discussion {#onco13232-sec-0014}
==========

The large number of drugs and regimens approved for mBC, the eras in which the pivotal clinical trials for those drugs and regimens were performed, the multiple mBC subtypes, and the fact that 85% of patients present with early stage disease and may have exposure to neoadjuvant and adjuvant chemotherapy result in mBC management having more complexity and variance than any other common cancer. Published guidelines have attempted to address this complexity and variance by recommending the vast majority of patients with mBC prescribed COT for disease refractory to targeted, hormonal, or IO drugs should consist of single‐agent, sequential treatment rather than combination drug management. More specifically, the American Society of Clinical Oncology (ASCO) guidelines (2014) state that endocrine therapy should be standard 1L treatment in HR+/HER2− advanced and/or metastatic disease, except for immediate life‐threatening disease [4](#onco13232-bib-0004){ref-type="ref"}. Or, if there is concern over endocrine resistance, single‐agent chemotherapy rather than combination therapy should be preferred. Regarding both HR+/HER2− and TNmBC, the guidelines state that combination regimens should only be considered for immediate life‐threatening disease. In regard to second‐ and later‐line therapy, the guidelines state sequential single‐agent chemotherapy may be of clinical benefit and should be offered as determined by previous treatments, toxicity, coexisting medical conditions, and patient choice, but no clear evidence exists for the superiority of any regimen [4](#onco13232-bib-0004){ref-type="ref"}, [8](#onco13232-bib-0008){ref-type="ref"}. We sought to explore how contemporaneous real‐world practice reflects this recommendation and to provide further evidence of the comparative effectiveness of single‐agent chemotherapy compared with combination chemotherapy and acknowledge the recent pace of innovation in mBC therapy development challenges any real‐world research. In the 5 years after the published 2014 ASCO guidelines, the recommended 1L treatments have changed dramatically with the introduction of checkpoint inhibitors and CDK 4/6 therapy, but not in the setting of relapsed and/or refractory mBC [8](#onco13232-bib-0008){ref-type="ref"}. Therefore, the above guidance is as relevant today as it was in 2014, and so are the insights generated by our analysis, particularly with patients with mBC receiving increasing LOTs.

Patterns of single‐agent sequencing are complex outside of clinical trials: physician bias and patient comorbidities, prior therapies, response and tolerance of prior therapy, preferences for quality of life or survival, as well as social determinants, all factor into treatment selection and sequencing. The research we conducted used a payer claims data set to establish patterns of care based upon billing information. Such real‐world data sources contain limited data useful for describing clinical factors critical to patient care. Therefore, we were unable to examine how the use of single versus combination chemotherapy was associated with disease severity. Despite this limitation, we observed that single agents represented 67% of all COTs prescribed and only 55% of COTs in 1L. It is interesting that with those factors in mind, the single agent used with the greatest frequency in our cohort, capecitabine, exceeds the combined use of the next two agents (nab‐paclitaxel and eribulin). Noteworthy is the fact that capecitabine is the only oral chemotherapy choice and has the lowest published rates of alopecia and neuropathy among approved single agents, factors often identified as the most important to patients when evaluating treatment options [18](#onco13232-bib-0018){ref-type="ref"}, [19](#onco13232-bib-0019){ref-type="ref"}. However, when considering the three approved taxanes together (paclitaxel, docetaxel, and nab‐paclitaxel) as a class, the combined prescribing frequency does exceed that of capecitabine, suggesting that taxanes are still the most frequently prescribed drugs as a class.

In terms of effectiveness as measured by TNT, which incorporates components of efficacy, toxicity, and patient preferences, we found no evidence of benefit from the use of combination chemotherapy over single agents across all observed LOTs. Although this effect may be in part attributable to the longer TNT in 1L of 6 months for single‐agent compared with 4.1 months for combination chemotherapy, this longer TNT was also observed in 3L or greater. This 3L or greater subgroup analysis provides greater clarity because the patients are more likely to be relapsed and refractory (not de novo metastatic) and not undergoing preplanned complex regimen sequencing eliminating many of the unmeasured clinical and treatment‐related effect modifiers when evaluating TNT across all LOTs. Moreover, our data showed a remarkably consistent TNT of 5.3 months across all LOTs, specifically in third‐, fourth‐, and fifth‐line therapy.

We acknowledge that comparing single‐agent to combination chemotherapy in mBC, particularly in early LOTs, is a complex undertaking, as standard sequenced therapies including the AC to paclitaxel sequence in the HR+/HER2− cohort and AC to paclitaxel plus trastuzumab in the HR−/HER2+ cohort include prespecified durations of therapy for the agents. In our analysis, AC was the most frequently prescribed 1L combination chemotherapy and often was followed by paclitaxel in 2L. When comparing TNT between single and combination chemotherapy in 2L specifically, in which the combination chemotherapy carboplatin plus gemcitabine was the most common, we observed no difference in median TNT (5.2 months single‐agent and 4.9 months combination chemotherapy; *p* = .26). In 3L or greater, in which sequence‐specific therapies are less likely, we observed a longer median TNT for single‐agent chemotherapy compared with combination chemotherapy (4.6 months vs. 3.3 months; *p* = .006). These results further support the recommendations promulgated by ASCO and the National Comprehensive Cancer Network (NCCN). Although we could not account for clinical differences in patients because of the lack of clinical detail (e.g., stage, tumor burden, and patient performance status), our findings suggest that there is no effectiveness benefit for combination chemotherapy in the real world outside of the clinical trial at the population level. Nonetheless, the prevalence of combination therapy in later lines (approximately 20%), irrespective of mBC subtype, is also worthy of comment. In both instances, this pattern of care is well outside published guideline recommendations.

Limitations {#onco13232-sec-0015}
===========

Despite an average 25 months of follow‐up after mBC diagnosis, the need for longer follow‐up is apparent in that only 17% (1,336 of 7,692) of those patients identified as HR+/HER2− received COT, despite the natural history of this disease, which eventually results in hormone refractory status. This is further supported by the fact that two‐thirds of the COT patients analyzed had not received treatment beyond 2L. Together, these data points suggest our analysis underestimates the full extent of COT in mBC treatment. Next, analyses based on claims data are limited by the lack of clinical details including stage, molecular subtype, and mortality, and as such, the severity of disease and its impact on TNT was unable to be considered. There may have been misclassification of molecular subtype of our patients which may impact our interpretation of treatment patterns in relation to guideline recommendations. Finally, we acknowledge that TNT is not a perfect proxy for PFS, but a wealth of research has found it directional [17](#onco13232-bib-0017){ref-type="ref"}.

Conclusion {#onco13232-sec-0016}
==========

Our research demonstrated that despite a dramatic expansion of the nontraditional cytotoxic drug arsenal used to treat mBC, traditional chemotherapy remains a significant contribution to patient care. Multiple evidence‐based guidelines have supported sequential single‐agent palliative chemotherapy for mBC, yet our research reveals both significant use of combination chemotherapy as well as its lower efficacy in later‐line therapy as measured by TNT. Two single agents, capecitabine and nab‐paclitaxel, stand out as the most commonly prescribed and most effective therapies. Further research is needed to better understand these prescribing preferences, their relationship with the clinical characteristics of the patient, and how these factors impact real‐world effectiveness.
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